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Abstract of JP2002343571 

PROBLEM TO BE SOLVED: To realize a long life of a multi-color or white-color organic 
electroluminescence element. SOLUTION: For a luminous layer of an organic EL element. 1 ,3.5- 
tripyrenylbenzen derivative that is excellent in stability and expressed by the formula (1) is employed as 
a host material of the luminous layer, and a dopant is doped in this host material. By combining a blue 
color luminous layer (first luminous layer) and a luminous layer of another color added with a dopant, a 
multi-color or white color luminous element having a high illuminance and a long life is obtained. This 
organic EL element can realize a high luminous efficiency and a ling life. 
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0 l t LTTIBft;^ 
[ft2 2] 




||7^ny7-> (CuPc) 

x^zthzmyfvi/T^^ (cuPc) zm^m^m 

iz£ V) 2 0 nmff^LfCo lEdFL&Aii 2 0 1 <D_hiCd:. 
K^jETLMiSJI 2 0 2 ^ Lt Jii25S (iii) i^£*x£ 
ct 9^ h y 7x^7^4ift: (TPTE) 
ififcK iMOn mJgfiR Lfco ]E?L(6aiJi 2 0 2 C0_biC 
«3g*«4 0 0S:Stffi^»fet-«t 9 4 Onm^^tt 

3, 5 - h y ifi/=;^yf >-£r/Bl^c3§ftJi 4 0 1 t? 

r^3t®4 0 l<7>_hiCJi x m^^2 
05^ lt7/l/^^^y y V (A 1 q) SrK^SS* 
^:J:oT 2 0 nm(7)|f$(cMLt 0 ~ (Z^j^^T 

je?l&a/i 2 0 1 frt>n*wimm 2 0 5 &xnm^gm 
z<D&mm&&i&^iz&. 1^1205 

©J:^LiFl301^0. 5nm|lU 

am (irtiiiis 3 0 2 <t lta 1 mm* 100 

-To Hi 3 MS*. ±EJt««2 (*3tB5ci, 3, 

5 - h y fc'U-^/W^if XD%KD&m) ^i^^/TLT 

i oomm*mx$>z><Dic*i^ ^mmmi^tezmm 

EL9R^lVft¥ttfM»i 0 0 oi«m«r%*>S;i.hlElo 

»JlT1iDCJTBOTL^\ rftB»|: 
fc. ^t^y^y y >3fk<D#W : «*) SrJBl^ 

5 0 



( 

17 

6IB«<0»ttfe*«-rtffe«3teJB <»i*#JB) t, IE 
fr*^EL^^f^®iLfc 0 *fe*3feJl:-Ji. htt 

jE?L(iai*f»'e«>STPTE«r*^ hW*^ U K 
-^fftLtDCJTBifflV^, -t LT, :W2o 

^-rtcefeJI*«r*Ufc. 0 4«\ r<0SB£08 2J-«5* 
fOUM^U^So ^7^Sil0lJ:{:iTOl 

120 1 ^ LTffi7^ p '>7^y^If ^ 2 

Onm©tfSi:MtS. rtfXEftftAJf 2 0 1(D±.'<C 
ttjETLHtiSJI 202<tLTTPTE *:JlffiJIE#ffi^ J: *) 
2 0nm©»$HMt5 o *fc, fiiV^T. 
«r«*i-SjE?L«a6K-lf>'^JB4 0 5 £ LTT PTE 
|:DCJTB$:2w t %*jR*PU^:/BS:S^*ffiS-<t 
ot2 0nmOJ¥$|:MU: 0 JE?LlftaS K— tfV^JI 
4 0 5O±jCtt, M^mmmcX^O 4 0 nm<Dm^^W 
fe»*«4 0 2Sr**bfc. roWfiSSftJf 4 0 2f*. 

3, 5-Fyt°i/^yf^ffl 
l\ K-^»lcS*fe*^Ltiffit5DPAVB i 

wt%^*PLfc 0 #fiJS3tJi4 0 2<D±L^fo. m^^k 
M2 0 5 t ITA lq^20 nraS^I»«tot« 

LiF§301^0. 5nmSlU 
ilAlii3 0 2^100nm«Lf: o J£*JL<D £ 5 CI 

*^*>:**/M?— KSr^LTt>5o jE?L*&&S 2 0 
2lCffll^TPTEII*fe6*i LTD C J T B £ K— 

Xh :/*Hsw>^*>u*** y bW^fco^-r 

^(o^3!^Lri^-5o sat« 2 tt$zm2<D 

TLtftiS K-^I4 0 5}: K-^-TSfe*^ Lt(i, _tlS 
DCJTB^i, v?tr^y^y y ^%k<Dtfn (3§*fe : 
«^) . ±IS^^U> «g3fefe:ft*) fc^*>K#t>L 

< &mm.<D&m*mm-rz> ^ t -eefe*#«r»* - * t> 

■TAB"?**. 

[^JS^J3] *ft«3©tiEL*^ ±3S*1SM1 
au 2 2fcM«ic«feiB«^**ft*^iftft*5ttH (» 
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<Dft&mftm&m t *ffimmm$:ffiz.x^z>o mmms[z 

&^Xf?&&ytM&. httnt LTl, 3, 5-h 

IT^DPAVB i £rffl^fc 0 — **fe*3tJBa. fi 
»i Ltlt *fifelt^DCJTB»\ 

10 0 1±!I1 5 OnraggOf ^(DI TOtg 

10 2WU ^<£>_LMteCu P c Srffll^cjETLaA 
120 lSrttS^*fe^J:9 2 0nm©J|^:Ml 

JEHffimm2 0 2»TPTE«rttSiK«ifelClJ: 9 4 
OnmMLf: a jETLI&jSI 2 0 2_b!::te, W^^tM 
4 0 2&tf*fe*}teJi (m-^H^ K-^JI) 4 0 6/5^ 
«^$*tS*a«3fiO«3tS4 0 OSr^L^io 
3fel4 0 2{l ^^h»^lTl, 3, 5-hy t°U 

Bi?rffll/\ :^DPAVBi^2. 0wt o /o^^Ftt 
20 »*tr*anUfc. *fc^o»fei83t«4 0 2ttSffltK# 
S o T 2 0 n m (7)J? $ CM L fc 0 ffei*l4 0 
2±Mtt:, *fel3tI^Mt5t^i^ K-^i 4 0 
6 b It, h*J-3p»cm^ttaH4^A 1 qSrffli\ K 
— ^ttnt ItWfeMWDC J TB^V\ Al q 
t}:r(ODCJTBl:5wt%$riADLfCo rcoS^-i® 

2^1406^ n&mmmz&y 20nm<Dm$ 

ic^tfco iffivv-c, a^*fiiHS2 o 5 t l-c 

Al q£2 0 nmB^fSiaoTMlte 
S12 0 5^_htdfL teCOll^Jf^^ L i F§3 0 1 
30 £0. 5nmML, ^ft{:A 1 1^3 0 2 ^ 1 0 0 n 

t«5flEL*^8 s^as-eiSaf^tbWKL^^ 

«EL#^*3^T. ±E-«* (l) -C^^ttSl, 
3 , 5-hyt' Ix^/U^O-^V^ftc^^l^O^^ h 
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^-T0-cfe£ o 
[0 2 ] ^jffi^J l ic«3#«E L^oflligSr^i- B 

[03] 3iJS#Jl&U*2 ^it«ftl2<0#^r«EL*^ 

IB 4 ] mum 2 ^#.5w$se L^T-0^^1-0 

XfoZ> 0 
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[g]6i mmm 3 5c«s*«e L*^*>«is«:*Hia 

[[17] H2&01] 3 {^«S^«E L^O^^/U^-y 
[18] ^JfiflBj3 ^lt«flBj2^#*«lELiB^»ft 

[#^<E>Ift9§] 

101 mmmm w^^mm > 102 mwmm 
(mm) .201 je?l^a^. 202 jEimmm. 

10 2 0 5 S-7-«iaiJI« 30 1 LiFi, 3 0 2^11 
m (Kffi) ,4 0 0 Ifcftjg. 4 0 1, 4 0 2 ff£J£ 
ft/l (SJlJSftJB) . 4 0 3 m&&%m (I2«* 

/■) * 405 fc&ftytm (jetl^s k-^®) , 4 0 



[II] 



[02] 



»*»400 



450 
400 

350 
300 
I 250 
1 200 

8 150 

100 
50 
0 



4O0 




[03] 



14] 



***2(*1**M402;1, 3, 5-WfcV= 
AA>fe*>+5wtWPAVBi : 
•9(24lftJ|405:TPTE+2wt96DCJTB) 



[05] 



t, 3, 5- 




1. 3. 5-W 



(»1«*B402: 1. 3. 5-HJt - 
l/ZJ|A*>t*>+3wt» DPAVBi ; 
m2*3Wi403: 1.3. 5-+'/t" 



400 




LIF/A] 



600 



1000 



[06] 



400 




( 12 ) 
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108 7 1 



[18] 



rro cuPc 




UF/Al 








































A*q+5wt9*DCJTB; 

■jtVjA'Vfe'V + 2wt%D 
PAVBO 












1 1 



600 



1000 



[«fc*|jE*l 

[StJbB] ¥figl 3^6^ 7 0 (2 0 0 1. 6. 7) 
[^i&*IIEl ] 

mm*) mmm 

*ru tih-jss; (i) 

[flsi] 




({EL, ^mRn-RuUfftrofM^ q..~q 13 
(40~9<DS^C) r-*^ixs 1 , 3, 



£S>.'£. liiriai. 3, 



^ p>(dHtrie i , 3, 5- hu vu-ji^<>~e^wim#& 

Htfts^ 2 «3t^{4jE?Lissis t m&m i 3§*j§ t <omm 
im^me) »**4xr±ni**5tcsB*©*r««* 

striEm 2 is*jiw:'«;^$i5iHJi t utriefB i &ytm t <omm 
i o ] i3*s 9 ',zam<7>mmmw¥£K%^ 
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(2) 
lit 2} 




N R,g (2) 



it-i^ TKHttS; (D 

[ft 3] 



(Pn)Qii 




f*0~9C0SEifc) "C^StbS 1, 3, 5- h!J tfU-:^ 
LrT!B-«5S (2) 



[ft 4] 

-R 20 Ji7/^;uI N T/i^—^S, TV— si-Si, -^x 

[fS*Jgl3] »#JB«r«ftJBWU *(Dft<D'J?te< 
-*M«, T2E-M* (1) 



(ft 5] 



(Pn)qii 




(fit, S*<DR lx ~R 16 ttteSctf>«tfeS, qn-qn 

Ji0~9COg^) -e^£*L£ 1 , 3, 5-hU tv^w 

&vm&£tix^zzt&wmt^zmmmft&ytm 

[0 0 0 1 1 
[0 0 0 2] 

ttfcfftt, 36*o«#^h (v) ~~&+v<Di&m&mm& 

[0 0 0 3] 

[0 0 0 4] t^SX^mEhm^\^^X. 

>f h t LX(Di&mtet'tzj&?LZ>tz 
z<diz#>. m&mmctb&2^<D%&m\^x&&wjt* 
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[0005] *jMfl4>BAtj», ff&m3tm*&n%}mt 

[0 0 0 6] 

u 5 *>*i (i) t/Tsn 

-5 1, 3, 5- h y hTu^/i^O'-tf V'BtW**:*^ htt 
[0 0 0 7] ±|S* (1) iC^^tbS 1, 3, 

°cu±twimmm< . fao¥&ytm±$i&&4 s 0-5 
[0008] *asw^*3v^r«ria— (1) x^zti 

61, 3, 5-hy tru^yi^o-tf^WSMtctt, 
1, 3, 5- h y fc°W~yw<^if yt'fe^o 
[0 0 0 9] *3BMT?». ±IB»l5S3tSi:« 

»J^K-^W»*s^sttfc!R2«*:H4:fl|x., rcofg 

&&XZZ> 0 

1, 3, 5- hi) tru=/w<>'"tf>'WW*Sr***HI 
1, 3, 5- hy tru=/w<^^»ai«:S:^*-f!Bl 

[0011] *^8M<oflb^ffi«^-fcv^r, _hE®2*3fc 

H«:jE7LlliS6JBtSI«»l«3t»i: «>»«], XteHT-il 

[0 0 12] W»EL*^r©J:5 4»*i:tSri: 
X% *l»*»J-aE»LfcJi, «9x.tfE?U»336JlXW:« 

[0 0 13] **W<Dte©ffi«jC«S*«EL*^-e 

-^SttSSUIB— (l) 1, 3, 5-h 

[00 14] K— ^Wiafc* httftOai^i'*— * + 

?7&z<n£?tm&k'rz>zkx\ k-^w»*ji* 

[0015] ^aiWo-t^ffi^ffilSi^fci^-c. 



(1) 
[<fc6] 



(Futon 




0 ~ 9 <£>S$C) -C^£*x£ 1 , 3, 5-hy t°U^ 
-^W^t LTTia-^S (2) 



[ft 7] 

^ 8 ^^Q-^^a (2) 



(fit, ^tWR >7 -R2ofi7^/H, T>Vr~jl> 
fcf9. A r lit jftS$:ttSSL< lit Li^T y-u 

mi&ytm&<Qmf&£tix\<^z>^k$:%fWLk'rz> 0 
[0016] *&m<D*:<D®,<Dnmzte\,^x, %%m* 

(1) 
Mb 8] 



(f?n)qii 



(Ri 3 )qi3 




(III, ^(DRn-R.eliftS^iM, q..^ q.3 
te0^9<Dm%c) Xff;£tlZ> 1 , 3, 5- h y fc 0 U-~y^ 

[0 0 17] 
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[0018] immmm i ] mmmm i izmz&m e l 
3gft££Mf&-r s r t &x% So 

[00191S1 SSftlim, ^Oitl&^J l £ !*)«!::- 
K (1) 3, 5-h!i t'u^yu^y^ 

[0 0 2 0] SB2«3tJiiS, «fe*if<055 

[0 0 2 1] Sg2|g;ftfi6D!gl <z>ffi«£ Lt^ h 

unkLx^mmi^ytrnkmc-^ <n t^^ti 

6 1, 3, 5- h y t°U^/U-<^^^^^V>5o 

K-^»iLtttTEft« (i) 
lit 9] 



NC CN 




DC J T B 



^u^y y >5R<o«*»*fe* % TlEfb^ (ii) 
[ftio] 




(ii) 



i&ytmkv>miz-nrtbtiz 0 

[0 0 2 2] *fc^2l*i^2 60iim «*.tf 
TIB^C (iii) 
[fell] 




-)\>7^>*m& (TPTE) 



l:^Sh5h!l7x^7^y4j!t* (TPTE) ft if 
E^SWftfc*;* U -bfEDC J TBft ifco 

[0 0 2 3] jEflLlfcaWW^SfASttfc K-:/*rt*0>« 
^y # = XAfcfcj^T<0il«9T?*>5 o jEJLftAB 
«r^LT«-«»rt!c:aASixfcjE?LW:. jE?L*H2&«S:» 
«L*3tS*-eaA*n6o — »ffia>ki£AS*Lfc 

o»ttJft*±#«ria S £ £ # pltfe k ft So 

[0024] g2«*sos3©«am «ix.tfTia 
{fc^st (iv) 

[fe 1 2 ] 




I (iv) 



^;>^--5A^y U> (A 1 q) 
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'^£tiZ>£ iftT/uS VK*; !)y (A 1 q) tai*<D 

WHkmtnt:** hunt u isdcjtb^^ 

K-^*T»i Lt»At5. r.tf>»&. 12 
j£Un&*x hunt LTfflv\ 8*lttJ:tt:i:fcfe* 

untmx tstiT\,^z>z.t'<c£o? x m*<D&mm*i&T 
t^o z<Dmsk. iEKtvt*<D&i&&mm*&ytmtm 
^ffimmRwft&^&m'tz^tkteiQ. «^<z>je*li& 

^tt^>o Sot, r (DW^ h lETUfa&un&ftfcT 5 r 

[0 0 2 5] ft*3, #^3fe^fi. ^hWW^K-/ 

n&. *xhun&&yt&itz>ztt!:< h'-^un&m 

[oo2 6] u±icmwLtz£5t£miAxfim2mytm 
^e>5E?LdsaAsn5^±iE^s; (2) f^sti-sw 

ts»i &l*SS 2 3S*JiTi# £>;ft,6 r i: -e^saK^ffi 1 

[0027] immmm2i njfi»ffi2^«s*r«EL 

[0028] mi &ytm&. &&<Dtt&m 1 1 pt!:- 
(1) -e^Siisi, 3, 5 - h y \? i^/wo-if 

>»SKf4rzh^ hi**** U ±|E-«5t (2) ft 

A £ *LfcWfe323te/§ "T?S> £ 0 

[00 2 9] *l»i(^5f«E Lig^^S^T, 
^3t^}a, *;* him* LTTfB-HKs*; (l) 

[fbl 3] 



(Pn)Qii 



(Ria)qi3 




(Rl2)Ql2 



ffl^£ 0 K-^tt«sf (»fe»3t63R) £ LT!3\ TUB- 
AS::*; (2) 
[ft 1 4 ] 



«18 



N^Rta (2) 
Rao 



— ^*t»ri, -Lis** hwm»i-09x.tfo. 1 w t %~ 
i0wt%8*aaiosntv^ 0 r(Z)J:9^I*i(:^ 

u i^bt^-^ftA^n, »«^&^?L^aA*ix 
stiE7Ltm^^_hia^^ (1) ^-esjs^Laa* 

[o 0 3 0] _Lie— jrs: (1) xmztiz 1, 3, 5- 

tt#ftl:K-/»fiiLt, ±E— (2) 

•9, **3!i^s**^fRjJ:-rSo Z (Ditto * ^Kis^kZ 
tc.to(D&A^****'ht$<i-ZZt&X% > ig»ftr* 

(2) •e^^tb§fb^fei*:K-^ p *t^i: LTMv^r t 
X\ JW««T3ftS**^/h*<, *^-oiS#^mHWJ-± 

s-s^r^ms. _hia-«* (1) 

(2) 5c***LSv^ft«>ft'&*fc5eff, 

&fo%m&xfo<>x^&m&*mwx$z>o 

[0 0 3 1 ] S2«*gfj:, gl*3fei^f)Ot 

IB o 

[oo3 2] &2&ytm(omi<nmmt Ltit h 
»Wi:UT±sa»i«ftJgi:i^i:-«9:* (1) 



( 17 ) 



%fffl 2002-343571 



-6 1, 3, 5-FykV^yfyMMv^ tt 

b-<-ywnt urttTEft*a ( i ) 

[ftl5] 



NC CN 




}OT^tiife^Mtfe5DC J TB^ -t^ffi^hf 
Ut 1 6 ] 




3 0 SS 2 

[0 0 3 3] *fcfB2»JI0B©fR2«>lB«-ett, «^.tf 
Tffi5£ (iii) 
Iftl7] 




£frl& h ] J 7 =c- —JVT ^ > 4 (TPTE) tax 

K-TWFi L-tSUB-rSo r^*^, Sg2 
58*JBS4, 5E?L*fcaJlfc*l»*Ji^©«RI!-jE?L«ia 

[0034] sEa*6a-*t»:^WA*nfc k— ^wwo* 



x^-^ t<7 /^< > jE?LK>iS*t»i:iaiS|Rli: 

0*9, jetl^i^ t ^ <Dft&mytm t <d 

b<DM\z.JETMi& K-XBS:a«»l^*i-S r £ £ft 

[0 0 3 5] ^2 383t/1^3^ffi«-efi, WxtfTIB 
ft**-(iv) 
lit 1 8 ] 




Tfr^-QJx^J 1 J > ( A 1 q) 



M^£ft5<J; SftT/i^ y v (a l q ) ft if© 

m*fam&n : k*x hunt u _tieDc jtb/^w 

*3tfi*t K-^tftt L-C*At5. ^(Dl^, 

hunt lth\ 

*^jE7LaAJB^^L"C#«Jirtt-aASix^:jE?Lfi, 
jE7Llli2l«S:»»U5S5tJl*-caASn5o — PiS 

-tz> 0 jEKtm^<on^mm^ytmtm 

*ffimmftmi5:B'<z{iLU1rZ>zttti:y, mwsxM 

zmz^ttf-^mtteZo 

[oo3 6] ft^o, &mytm&. hww- k-x 



( 18 ) 



2002-343571 



[0 0 3 7] en±!c»B8LfcJ:5 3a*l2lO«2»*JB 
^?>iE?L35saA*tL5i:±fiBib^S; (2) {^SttS* 
S) -e»e>*u *fc»2*3)iaiicK-^L«:ft*S^ttBa 

[0 0 3 8] [*»W<0#»{k£ife] ±ie-«s; 

(1) (Ol, 3, 5 - h y fc^—yW^-tf^^fMco 
V^Tift^-T^o St*, R.., R.2, R13, Rm, R 15 , 
R..tt«*2Mr*i% tllHtLtflflitf, T/u^/u 
S (ff4L<ttR*ftl-30, J:D»*L<tt«*» 

i~2o. »ic#*u<r±«*fci^i ot?*>^. ffiJx. 

ii^'fvK ^f^, i s o-^ntVK t e r t —Zf?- 
A\ n— r^^vK n -f^, n — ^^iJ^r^/K > 

WfbttS. ) . TA^^u* (»*L<tt«**2- 
3 0. «£ 9 £p;£ L < 2-20, #}C#P£ L < Wt 

«*«2.-i o-e*>o, «jt«tr~yK ry/K 2-^ 

(»tL<^ii2-3 0 > «t«9»*U<«^ 
*S2-2 0, #I^L<I^»2-10T^^ 

5o ) . ry-^s (»*i<ttR*»6-3o, ctfj 

(ff*L<liR*fto-3 0, J:9#*L<ttSiH«[0 
-20, #[^t<^it o-iot*fc^ ffiix.fi 

t^JVT^S^ i?*<?/UT$S* ^xf/i/T; 
y. v^VvvU-T 5: y , y7x^/U7 ^ J , ^h!i;U7 
5y4W*lf btiZo ) > 7^="^^! (#^U< 
fij^ifci-3 0, iD84L<liR*ai'v20, # 
J-»*L<W:S*»1~1 0T?*>!K ffiJxJiy h=^>\ 
xh^fv', ^h^r^ 2-^L^/U-^^v/n^v^^^^^ 

IfbftZo ) s 7y-;^->S (#£L<ttjKlfil&6 
-30, J:«9»^L<ij:KSS6-2 0, 1#ic»^b< 
ttjKffigc6-l «*.tf7*=y^^^ 1 - 

^^vl^^r-v-, 2— ry7'/i'**is%:¥&m t <f £>*L 
5o ) . -NfP7y-^**5/« (ff*Kll»*ftl 
-30, J:9^t<lj:»gl-2 0, U< 
:i»sR!ft 1 ^ 1 2 "C* 9 , K^Jffc y v ? />^->, fc ^ 



>?/M-3rv\ fc°y ^ vvM"3rv\ =*y y /u^t/ftjf^ 
t!f^H5o ) . 7^i (ff*L<a«i«Rl-3 
0, i9ff*L<ll«*ftl-20 1 L<5*« 
2^$)^ ffiJ;t!iTir^vK ^ 

<^jK^2-2 0. »5C»*U<J4«*ft2-l 2-C 

(ffSL<li8#»7-30, J:9»*L<»«*»7 
-2 0, 4*!r»*L<»S*»7~l 2-efcD, 0iJx.Ji 

/1^*->S (»4L<ttR*ft2-30, ±9#*L< 
S4«*»2-2 0, »l:»*L<tt«*»2-10-e* 

*X£o ) . 7^7^/S (»*U<fi^3Rft2~3 
0, i9»SKW:K*ft2-2 0, »{c»*L<ttK 
^2 — 10"Cfo«9, ffiJ^fcfT-tr^vKT * /, -<y/^ 

s y tet'fcmi? htiZ> 0 ) , t/v^^^/utK^/w 

T*sm (ff*l<ll«*»2-3 0, J:5»*L<tt 
«**2-2 0, fti:^l<iiSii2-i2t^ 
9, ffilx.fcfy h^rV^/W^yPT ^ yftifjft«Ptf htl 
Z>o ) , 7y-W^/U^7^S (#£L< 
tt«**7-3 0, i59SKttK*»7-20, «f 
lc»4t<tt«*ft7-12-e*0, ffij^fi^^^/w^- 
^r^yU^yUT ^ / /^if^^jf 6>H^o ) , ^/^^ 
ywr^y^ (ff4L<liKiti-3 0, i:«9»^L< 
!«itl-2 0, «fi:ff*t<«:K*ftl-12tfc 
«9, ffiJxJiy ^ y^;U/t^7 ^ y , s<ls-\f 

;v7^yft^Wbix5« ) , ^yw^r^e-r^S 
*L<fift**0-3 0, i*)ff*t<ttS*ftO-2 
0, #JC«f^b< tt«**0— 1 2tfc^ ffiJ^Lfi^/U 

^>o ) , ^/w^>{^S (e4L<ttR*Si-3 0, 
J:D94KliSJlSi-20, *tc»*L<tt«** 
l — 12T^«9, ^JxJi^/i^^e-f /i-, y^-yu>(77W<^ 

Si-30, J;"9»^L<}ijK^l-2 0, 

< fiK^ic 6-30, J:«9#^L< fi«*»6 - 2 0 , 
#}I^L<^S6-12t'*>^ ffij^tf^ai^/u 

^ftif^rrbtts. ) . ^rP7y-;ufts 

4L<ij:SiSl-3 0, i:«9»^L<^K^l-2 
0, »$l:»4L<«:RiSl-i2tS)^ ffiJ?ltffc o y 
2 -^yx-f ^/y 2-^yxt^ 
t/y/W, 2-<yXf7/y^«Wf;fb 

tlZ 0 ) , ^yu^^^S (»^L<^jK^1-3 0, 
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6 0 ) > x/uy^=.,um (KL<!iS«i-3 0, 
J:9#*L<Ji«5Rftl-20, L< 

1-1 2ffe!), 0iJx.tf^^y^/i/7>r^K -<yify 

KttKSWH-3 0, ±0»*L<tt««»i'-2 
o, Wl:ff*l<iiaa»i-i 2-e*>9. fliK-tffru 

*x<5 0 ) , !ly«7U'« (»*L<ttK*ftl-3 
0, J:«9#*U<!iK§R»l'-2 0, 4*Ul#*L<»S 

*Si-i2t*fc5, Mfctf^^vuy v»rs h\ ^ 

$L<liMl-3 0, i^4Kl«ISl-l 

mnm*. ft*wiMWitf>r^y/y;K t°y 
*yy, ^yxt^f^ y/K ^^x^^^/y/K ^< 

^fWbSo ) > v-y^ (»* L < figS*ft 3 ~ 4 
0, J;»)»*l<ttS*»3-3 0, #ic»^L<fiK 

mm 3 — 24 "9 . h y ^ ^vwf y /k h y 7 

[0 0 3 91 R M , R,2, Ri 3 fijff*L<ttry^/u 

ta^^/i^ ry— /us, ^rnry-/^ r 

5o 



[0040] q xl| q 12 , q» a tt0~ 9 
i~o qn, q,c, q.3 ttfft L< «0-3 t?fc 9 , £ 
9#£L<i*0--2-efc?K ^b^Sf^L<^0, IT* 

[0 04 1] R 14 , R I5 , R 16 Jiif*L<!i7K^J® 
[0 0 4 2] ±8B— (2) <DT^ VtK^OSS 

ttfisissrw-rs* l < l*v vr y -i/ySt* 

6 0 R.7, R t8 , R, 9 , R 20 J3\ T/U^/UX, TA"5r~ 

§^>^if*L<!^ ry-/u£T-*>s 0 zMrefcs*^ 

[0 0 4 3] ^±lftWUfc— iSS (2) iOT^n^T^ 
fCtt, TIEfb^S; (3) 

[fb i 9 ] 




<3) 



[Z7jk-f£of£ 1 , 4-tf^-[ 2 -[4- (N, N-v^ir 

^r^y) 7x^-i-^/i/]-t^/i/- i — ou] 
--7^.^;v (dpavp) . Tiafb^ (4) 

[IC2 0] 




(4) 



DPAVBi 



{^-f£?f£4, 4' - - [ 2 - [ 4 - (N, 
^-jVT S 7 ) :7^~/U-l — < l — f 

1' -t'7xn/U (DPAVBi) 



11-54271 -S§-<&3 
[ft 2 1] 



T»fb** (5) 




(5) 



4, 4 ,, -t^-[2-[4- (N N N-2;7x=Jl,7Sy ) \=/ 

7i^-i-« <;u]-tr-ju-i -*f/u-u 1\ 4\ 1 " - k 

-e-*-[2-[4- (X, X-v? />]-!, 1' , 4' , 1' ' -hy7x^?«f 
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10 0 4 4] 

immm immm i ] nmm 1 t sv^wfiia 

[0 0 4 5] ffeim'l 1, 3, 

^v-fefv*** u v-^unt it^^ 

(4) !OT$tl6 4, 4' -fc**-[2-[4- (N, N- 
i/7x^;l/7 ^ y ) :7 1 — f/U] — 1 — 

-Y^l-l, l' -t'7x^(DPAVBi) £rfflv> 

[0 0 4 6] *fe*3t/ga, fH3C< 1, 3, 5-hyt° 

\szz.jv^s^s*ib* hunt u K^^mtuttt 

ilia (i) !l/T$H5DCJTB^Pf: 0 

[0 0 4 7] H2i^ Sllfi0IJliC«S*«EL*^-O« 
5S*^LTV^5 0 ifrxmfiii 0 l _bfctt % Sflifti 
02ilt, 15 0nmlS(Df^ITOiS« 

[004 8] 102 ±fcfci:, iETLaA^ 201 

£ Lti7^nV7^y^If&(:J; 9 2 0 n mj£ 
Lfc 0 ^0_h^jE7LttSIJS 2 0 2 i:LTTPTE^S 
^^PffitClct «9 4 OnmMLfco 

[0049] #cd5bteJi4 o o t it, r :tii Wfe 

3S#;S 4 0 2 RXI^m^tm 4 0 3 £r r Ojlgicjgfig L 

tea w&&ytm4 o 2fi, hunt it 1, 3, 5 
- h y t°i/^^-<>^^^v> > hW«.^ttWfe» 
jt^^LTaffi-rsiE^a (4) t^^tt^DP 

DPAVBi5:3w t%»Ul 0 n m<£>J? £ ^ 

[0 0 5 0] *fe*3tJB 4 0 3tt, h *m<h IT 
1, 3, 5 - h y fi/=/i//<yf K— :^W£f 

^^ftKJ^-hiB*;* hlW^-DC J TB^2w t 

[0051] fa&M%m 403 (Djitcf^ m^mm 2 

0 5 £ UXt UA 1 q£2 0 nm(Of J Cl$If S 
(aoTMLfCo £fc, lf«li2 0 5G0_h^te, 
itSCTl £P3$IML iFi301^0. 5 nm/&J^U 
-t<ZU:i::&JR®«3 0 2 t LTA 1 Iffi^r 10 0 n m/& 

[0 0 5 2] HlSr#B8L-Clt»«lllC«S#«EL* 
^flKSSrRWrSo ^7^Sfil0 1±H, SHfitii 

1 0 2 £ IT 1 5 0nmgg(7)f$© I TOlg^^/^ 
y*y ^S^J:0»rtLfc. ft*3, SSte. #^jx<d 

antsi 02^ lt^, ±ia i To^i, >r vv^a 
-ffi«s^»ft«j*s»ffl^rtB-cfe9, mmommte. 10 

TSfflLfe 1 5 0 nrogflrefcSo 



[00 5 3] SW^S 1 0 2 IE?L&AJg 201 

t LTTBBflS** 
[fb2 2] 




^^^□^7 7 -> (Cu P c) 

"e^*ttS«7^a^r = > (CuPc) £:H3g«S*Fjfc 
}CJ: 9 2 0 nm^LfCo iE?L&AJi 2 0 1 <D±.\at, 
yctCjETL^g 2 0 2 £ LTJ2IE5S; (iii) i^S*L* 
«t5ftby7i^7;y4ij» (TPTE) 

[00 54] STLtfUSIJB 2 0 2 (£>_hia±3g#;/i 400$: 
KSIf ftCi t) 4 0 nm©j?Sl:MLfc. Z.<DW± 

M4 o ote, hunt LT 1, 3, 5-hy tv^ 
;^yfy^ffli/>fcMi4 0iTfcSo r.tf>3S 

*I4 0 1^)±}C(^ l^i2 0 5<hlT7;U^ 
y V (A 1 q) ^»(aoT2 0 nm 

[0 0 5 5] rO«IJCj3V^TjEfl J ffiAJl2 0 
fHi^S 2 0 5 4-Ctt*Jc:*aUB-e*> D , Z.<DGmm*M 
f&Lfcm, Si^iii2 0 S^if^L i F@3 0 1 £ 

o. 5nm«u znmz&mnm crtiiw 

30 2HTAllS^100nm«m Wfe3§ft§Sf 

[0 0 5 6] »e>*tfc5R^-S: 8 5 < CS«£-Cifti&ft;«jMR 
L^Nr^»S^k«pttS:H3^-r o 4fc, HI 3 fete. 
Jnie*tS^j2 3, 

£ 9 tcitKM 2 0ffft¥MtMfr*s ioo ^Pfl*Stt?fcs 

&>.htmm#)\z.mxfix^z>zb&t>frz>o 

[0 0 5 7] ft*3, *fiJ&3teBM K-^S*fefe*i: 

iTii, IIJSfiaji-ettDC j TBSrSfflLfe^, rttj^ 
*H£fc* ^tr^u^y y>3R<o«"» £ 

X&>Z> 0 

[0058] inmn 2 ] nmm 2 tux, ±ummm 

1 t[Rl«Ji«fe§B«cD»3fcfe*:*i-Wfe«3t)H (®l^ 
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[0 0 5 9) Wfe«*Jg!C!i, Mffi-^ IT 1 , 

3, S-hyt'i/^^yfy^ffl^, K— -fftPttl, 
t{iDPAVB i 4rffli\ *fe«3tJB^!i, IEJL«li£*f 

DCJTB^l^ 0 ^Lt, r<7)2o(7D^7ii^#f>tt 

^Lt e 

[00 60] I4!t r<Z>iaS0ij2^«5ai^<Dfl|figS: 
^LTV^o ^7^S^10 1±{:iTO'lg^l5 0 
nmgS^^icML, r.(7)±{^iE7L^Ag2 0U 
LTi7^D^7ny^ifai:j: 19 2 0 nmtfW 
^IcMtSo r <ttEH%LXm 2 0 1 0_biCJilE?L^ 
12 0 2 ^ ITTPTESrSMfSIU f9 2 0 n mO 

IE?L$ili^K-t 0 ^^4 0 5i:lTTPTE}:DCJT 
B 2 w t %^rtt tfcl^Sftfeiao t 2 0 n 
mOi?^J^figbyb e E7LIH5$K-fcr>^S4 0 5 <£>_L 
t-te, KSaK»ftfil<t HO nm^J?^}lffeMl4 
0 2*»«U o :<OtfeMi4 0 2{t h*m 

fci, 3, 5 - h y t°u^/u-<^if y^tt 

W:**ft*iLt«(lltSDPAVB _k!2 
^MtWiir<DDPAVBi^5. 0wt%»JDl 

to 

[0061] wfe^^ 402 (pjtKrtu ffi^maui 2 

0 5 £ UA lq^20 nml^lfSiaotML 

t 0 mi-mmm2o 5(d±\ci^ m<ommmtm 

LiFl301^0. 5nm«BU ^<D#:{CA 

1 mm3 0 2^10 0 nmMLf: c 

[0 0 6 2] £JL±<D£ oK\^xnhtltz.m*\Z. 

LTV^o IEdFL^^IS2 0 2(CfflV^TPTE(cMfe 
mt LTDC J TBS: K— /Lti^, B5^f)^5 

£o 

[0 0 6 3] ^£#J 2 (Om^lZtt L 8 5 ^ ^Tv^i&fE 
So 3BK« 2 Jt«W2co*^i:tt:-<5^2 0 

[0 0 6 4] £t, *fe**a-C*)-5H?L(ftaiK— ^JB 
4 0 5!£K— L-C«U ±EDCJTB(^) 

[0 0 6 5] [3lSfi£j3] 3Sffi#j3tO#«EL*^;S, 



(»i*5fc») fctMWfcJB <»2«ftJH) £d 

[0 0 6 6] Ht£fi?ij3:c*5^X#fe^l3t®^ h# 
S^Ltl, 3, 5- h y fU^yl^O-if K 
-^Unt Ltlitfefe*tfc5DPAVB i Srfflv^ 
to — #*6»3teJBH:, «^tt3l«ffi*«x.t A 1 q £ 

[0 0 6 7] i6li, 3«fiey3 5c«6*«EL*^« 

01i!:i50n mSS<£>J¥ £ <£> I TOti 10 2 £r?£ 
/£U -£<£>_h(Cf3:Cu P c £rffl^tjE?L&AJi2 0 1 Sr 
K^^feSCt 9 2 Onm^^Wlt IE7U6j£ 
|2 0 2ttTPTE 9 4 0 n mMfSi L 

to 

[0 0 6 8] ^?Haaig 2 0 2 ±!a*. #fe|83fcS 4 0 

$tl5#iM^*l4 o oeMtfeo WfeSftS 
4 0 2(1 ^^hTORTl, 3, 
-0-if>-£/Bl\ i&yt&m HTDPAVBi 
3r#H\ :(ODPAVBi^2. Ow t%** 
*iS*PLto *tr<o»fe3B3tS4 0 2 ttXffiftitftlc 
J:oT2 0nmWf^lMlf: 0 ffM*f4 0 2l 

kwu m&&3tm*mf&-rz>m*ffim o 6 1 

tt, hTOicg^fiittOA 1 q«rfflv\ K-^ 
W»^r Ltft*M^DC J TB^fflV\ Al q*{^ 
:^DCJTB^5wt°/o»Uo r<D«r?-*&2IK 
-^14 0 611 I^If^J;^2 0nmOf^}:i 
fife L to Hfc^T, £ fefC, S^Sf/I 2 0 5 £ IT A 1 
q£2 OnmS^lfftmoTMlt S^fii^ji 
2 0 5 0>_Li£tt, ffeCOiafiflBll^fil, LiF!301^ 
0. 5nm^lL, ^Oft}: A l'l® 3 0 2 ?r 1 0 0 n m 

to 0 7f^ 3 (OtlE L^^P Ox^;W^y^ 

[0 0 6 9] 18}^ #5>*l,fc*lfc« 3 }^5f»E L 
&7F-i- a i8<t 9JttJWl^»MLtit«09 2OiR^(O 

[0070] *3Hfi09 3!c*5v^rt, a^ttstt 

LT!1 iigaDCJTB^lC, ^t'x^yyy^ 
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So 

[00 7 1] 

StELsR^^fcv^r, ±fa— ®* (i) r^^Mi, 
3, 5 - h y tv^;^yfyi^^?ij&iw^^ h 

[0 0 7 2] *&3§ft/i (*l*3tJi) K-^» 

m 1 1 **w*>jt««i i imzmE Lm^comm* 

m 2 ] mmm i cs^wie Lm*<omm*^-rm 
xhz> Q 

[@3] ftlfe«lA0 e 2 i:lt^j2(DM«EL^ 

im 4 ] SSffiftl 2 C#^tiE L ifOiit^^fi 

m 5 ] mmm 2 nii.fiELifox^;i,^y 
[m 6 ] mmm 3 ^s^sse L^^it^^-rni 
m 7 ] 3 icmz^mE i^m^^^^y 

fcT%f ) &*^~tmxfoz> 0 

\ 0 1 mwmm (tfy*&m ,102 mwnm 
(mm) , 201 lEn&Am. 202 je^^h, 

2 0 5 ttMft&JI* 30 1 LiFl, 3 0 2&11 

^ (l^ffi) .4 0 0 3£ftJi, 4 0 1, 4 0 2 

3tS , 4 0 3 fc&ft%m (IS 2 Sift 



1) , 40 5 fSfi*3fcJB (jEdFLifDi£ K— ^JH) 
1 dffi 

[fflE^ftJSB*] BI3 
[H3] 

l**>+5wt%DPAVBI: 
^*2fHfe»405:TPTE+2wt%DCJTB) 



4 0 





450 




400 




350 




300 


1 


250 




200 


m 
m 


180 




100 




so 




0 




(fH«*»4Q2: lAS-WtV 
Z*V>fe*:/+3wt» DPAVBi ; 
*2**Ji403: 1A5-+ l JtV- 



600 



1000 



[#MIjE3] 

[JlljE^ifc] 
[HI8] 

450 
400 

350 
300 
250 
200 
150 
100 
50 
0 




^ *fii«3(tt2||AJt406: 

AJq + 0wt9ft DCJTB ; 
»1ft3HfcJl402:1. 3. 5-h 

PAVBO 



1 t 



5tffl(hr) 



(51) Int. CI. 7 

H 0 5 B 33/22 



■WS'JIE* 



F I 

H 0 5 B 33/22 



(72)^0^# /SUM 

(72) mm 



(72)SS9!# i^ffl ^ 

#^JIimm^ffirtT t f I yS210#% Srb^K 

(72)^?q# s+M Sib 

w^jiimffisffim4 3 ?e2iosjfe &±&n 
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(72) /hfi (72) mm mm ew 

F^ — 3K007 AB03 AB04 AB11 CA01 CB01 

DA01 DB03 EBOO 



